Abstract. In terrestrial ecosystems, soil is the main interface between atmosphere, hydrosphere, lithosphere and biosphere.
INTRODUCTION
The importance of carbon 14 of anthropic origin in the environment has been quite early a matter of concern for the authorities [1] .
When the behaviour of carbon 14 in the environment is to be modelled, it is an absolute necessity to understand the biogeochemical cycles of carbon. One can distinguish indeed, a global cycle of carbon from different local cycles. As far as the biosphere is concerned, pedosphere is considered as a primordial exchange zone. Pedosphere, which will be named from now on as soils, is mainly located at the interface between atmosphere and lithosphere. Soil is a several meters depth-layer located at the surface of the terrestrial crust. In terrestrial ecosystems, soils are the support of all the biotic activities and they interact also with atmosphere, lithosphere, biosphere and hydrosphere. Such interactions affect the biogeochemical cycles of the major chemical elements including the most important one: carbon. The complexity of the processes involved makes it hard to understand the carbon dynamics in soils. Only a good knowledge of the carbon dynamics in soils would allow a correct modelling of the accidental release of carbon 14 in soils by nuclear industry. This is the goal of this paper using for that purpose the scientific knowledge acquired following the current effort to understand climate change (in particular the role of carbon dioxide as greenhouse effect agent and the potential role of soil as a carbon sink).
BIOGEOCHEMICAL CYCLE OF CARBON IN SOILS

Introduction
Carbon dioxide enters higher plants leaves via stomata. Yearly, 270 Gt of carbon (one third of total atmospheric carbon dioxide) follow that step. Only one part of it is converted into carbohydrates:, namely the gross primary production (GPP = 120 Gt of carbon per year). Half of it is incorporated into plant tissues, namely the net primary production (NPP = 60 Gt of carbon per year). The other half is converted into carbon dioxide via the plant respiration namely the autotrophic respiration (see figure 2 ). Nearly all of the carbon incorporated in the plant tissues (NPP = 60 Gt of carbon) will return to the atmosphere as carbon dioxide either via the heterotrophic respiration (HR = 55 Gt of carbon per year) i.e. the respiration of animals, bacteria and fungi, or via burning of natural and anthropic origin (4 Gt of carbon per year).
Nearly all the dead biomass will enter the wastes and soil organic matter pools. It is degraded through respiration at different rates according to the chemical composition of the dead biomass and the environment conditions (such as soil temperature and soil humidity).
Therefore, the total soil carbon and in the repartition of carbon between soil and vegetation will vary greatly according to the type of biomes (see table 1). 
Various processes governing soil carbon
There are 2 types of carbon stocks in soils: the Soil Organic Carbon (SOC) and the Soil Inorganic Carbon (SIC). The SOC stock is estimated around 1700 Gt C, which is more than twice the stock of total atmospheric carbon (750 Gt C)a and three times the amount stored in living plants. The SIC stock is mainly found as carbonates in deserts and semi-deserts and therefore can be hardly estimated. The pool of SOC is controlled by two fundamental processes, namely the NPP and the activity of decomposers and on a smaller scale by three other factors, namely fire, leaching and erosion (see figure 3 ). 
Various pools of soil organic carbon
Generally, one can distinguish four pools of soil organic carbon. The first pool can be associated with the fresh organic matter. This pool is the entrance pathway of soil organic carbon from the net primary production (about 1 Gt C per year). Two types of processes are affecting this pool: decomposition or primary mineralization (i.e. heterotrophic respiration) and humus formation (transforming fresh organic matter into humus). Such processes are under the control of microbes whose biomass corresponds to the second pool of soil organic carbon.
The third pool can be associated with humus. This pool is directly affected by processes globally called secondary mineralisation. Such processes are transforming humus into carbon dioxide (i.e. heterotrophic respiration at a much slower rates than the one affecting the fresh organic matter) and inert carbon, which is the fourth pool of soil organic carbon.
Parameters controlling soil organic carbon
In closed ecosystems, atmospheric carbon dioxide concentration is controlled by soil respiration (heterotrophic respiration), light intensity (affecting the Net primary production) and the acido-basic equilibrium of soil [9] .
Indeed, dead biomass enters soil organic matter pools and is degraded via heterotrophic respiration. Such process is controlled by the chemical composition of this dead biomass and by the environment factors such as temperature and soil humidity.
More precisely, soil organic carbon is controlled by the biochemical composition of the fresh organic matter, but also by the percentage of organic matter that can be found dissolved in the soil solution. Indeed, the mineralisation processes much more easily affect such dissolved Organic Matter (DOM). One can distinguish two pools of DOC (dissolved organic carbon) characterised by very short (2-5 days) and long (0.2-8.6 years) half-lives [10] .
Soil temperatures can affect soil organic carbon pools. Indeed, in artic soils, there is a decoupling of carbon dioxide production and emission [11] .
Mineral composition of soil can affect secondary mineralisation processes vs chemical and physical stabilisation of organic carbon [12] .
Change of dominant plant species can modify soil carbon cycle but on a short period of time [13] .
MODELLING CARBON 14 DYNAMICS IN SOILS
Introduction
Modelling and understanding of the soil carbon cycle processes is facing large uncertainties about the size and the mean residence time of the various pools of soil carbon. These uncertainties come from the lack of standardised measurement methods and from the lack of knowledge on the exact mechanisms of soil carbon dynamics [8] .
First models estimating the actual and future concentrations of carbon 14 in our environment have been published in the early seventies [14] [15] . These were multiple-box models whose carbon 14 fluxes were described as first order linear differential equations. In such models, soil was represented as one compartment.
The Rothamsted model
The first model dealing specifically with the dynamics of soil carbon appeared in the late seventies: the Rothamsted Model [16] . This model is based on data collected from open field experiments in the Rothamsted experimental station. It is exemplified in the Figure 4 .
Since its publication, this model has been validated with numerous experimental data. It predicts that from an annual deposit of 1 ton of carbon per hectare, the soil will contain after 10,000 years, under stationary equilibrium conditions, the followings: 
The other models
In the Van Veen and Paul model, the DPM is divided into 2 pools: the easily decomposable compounds and the (hemi) cellulose, the RPM being related to lignin [17] . Degradation rates are considered as independent from the soil biomass (first order kinetics).
The Mc Gill and Cole model is based on the fact that carbon and nitrogen are stabilised and mineralised together via biological processes [18] .
Following Mc Gill and Cole model, many models appeared taking intro account the biogeochemical cycle of essential elements such as carbon not only in soils but also in plants growing on these soils [19] [20] [21] [22] [23] [24] [25] [26] . For instance, the DNDC model incorporates both the carbon and nitrogen cycles [27] [28] .
A bibliographic analysis shows us that the most used models are Rothamsted model [16] and CENTURY model [19] .
A simplified model of soil carbon dynamics
For estimating carbon 14 release by soil after an accidental atmospheric contamination, a simplified model is proposed with only 3 pools of carbon in soil (namely the fresh organic matter FOM, soil biomass BIO, and humus HUM), an input (primary production) and an output (release of carbon dioxide in the air CO2). This model is experessed by the following equations: k M transfer rate from fresh organic matter to carbon dioxide (temps -1 ). f in input function from primary production to fresh organic matter (Bq.m -2 ).
